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(57) Abstract: It is intended to provide a novel chromoprotein and novel fluoroproteins. Namely, a chromoprotein originating in 
^ Anthopleure inomata and having definite properties; and fluoroproteins originating in TrachyphyUia geoffroyi and Scolymia vitiensis 
^ and having definite fluorescent properties. 

^(57)S«: *n^(OEmt. »f»<jcft«aeii*i;fcS3tadH*tstt'r'5ctT?fc4o *«wf^<fctitf, ^»j;u 

Q-rV^V^A'^ (Anthopleura inomata) ^JRcDBrgO^itt^^-T -^jfe^SSH. 3fitJ^lC t > =f (Ti^chyphyllia 



geoffroyi) RlST-^ ^/\i-iSff*t>^ (Scolymia 



Vitiensis) ^^(Dm^(D^^¥f\i.^^t^^^m^ntmm^ 



wo 2004/018671 



PCT/JP2003/010628 



ii^mmat^v (Anthopieura 

inornata) **<D^jg^^fe^^aW:J^t;^(Dfljm(-ii-r5, hK. 1^ 

ii'OUmWi. t3.f-V=f (Trachyphyllia geoffroyi) XtJ^T 
'fK/^i-f}9'^Vd[ (Scolymia Vitiensis) ^%<OlS\mi^'k%WnWBai^(Om 
1191-5, 

i^y^(r>s.^-^VT 'If^ hVT (Aequorea victoria) »C^5fe1-5i^&^7t^ 

(GFP) fi. ^mm^is\,^x0'<(Dm^^^^i-^o fts, y>^j^^mm 

mm^l^^ ^ Xl^'^m^ (seml-rational) ^i^M^m^m^M-^\^'X,'&,^^^t $ 

Mh^<^m^ti^GFPmm^(D—Dthxn^mytm^w (yfp) 

YF-P\t, ■i^V'f (Aequorea) GF P|S^^#:OEf •et>:&:g&:gO#)t • 
^^•t"o ^'C^P^J-'^YF P(D £ io J:Xf<P\t. ^tb-^tb 60, 000~100. OOOM-lcm-1 ^3 J; 
t;« 0.6~0.8 T*fc!? (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

zti^omt. -mfs:1t%m (7/v;^-^-fe>i':^i3j;t;?n-t/^>'/jiif) om^ 

*fCs CF-p^mW(Dm(DmtLX. Vrv^^^e® (CFP) e 
CFP (enhanced cyan fluorescent protein);65^f>ttTI/'*So "^tc^ -YV^V 
^-\rj5' (Discomasp.) :6>P>tt*^^)feMfi® (RFP) t)¥II^HTj3 1) , DasRed 
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wo 2004/018671 PCT/JP2003/010628 



^^m\t. ^]) /l-^ y^yi"^^ (Anthopleura inornata) {CS^-TS, 
(Trachyphyllia geoffroyi) ^Tj^TIf 5 /N-^:«f ^1^>'=f (Scolymia Vitiensis) 

=^^^-lr^ (Anthopleura inornata) O c DN Ayi' 3^7 y — ;a='f>±|E7°7-<^ 

i: {c:^5b Lfto^ b{^:2icBP>^#^I^^^P>^^fc•^y /W y =Sry^^:J' (Anthopleura 
inornata) ^m(D^mSJ^n(D^m^^RX/ P H^^Stt^^LlTCo 

$e>tC, t^f-^rf (Trachyphyllia geoffroyi) RX^T-f^/^ 

■^;<;*^1^>'=^ (Scolymia Vitiensis) AjK© c DN A^-f y -^ffiV>T*^fe 

^w.^ u-z^>^^noitmM:s mmti:mytm&w^=i- h^-t^mm^^^^ti^ 
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wo 2004/018671 PCT/JP2003/0 10628 

SP*>. jV^y^V^^i^ (Anthopleura inomata) 

( 1 ) ^MMK^^ix^ 6 0 5 n m-efe5 ; 

(2) 6 0 5 nm(J:j3tt5^/V0^3t^^|^;554 7 5 5 O-CfcS ; 

( 3 ) %W^m^<r> p H^gtt/5S p H 5 - 1 0 -C^J^T-fc 5 : 

( a ) iB^J#^ 1 rancor ^VmiB^J ; Xfi. 

: 

t-^m<Dm<r>mm^iifl\^. ^)>f\^^y^l^^^^ (Anthopleura inomata) 

( 1 ) %MM-XWi^1s^ 5 5 3 n mtrfeS ; 

(2) 5 5 3 Ji.m\Z.^\^-^=^)V^MMWii^ 2 5 3 0 0 -efcS ; 

( 3 ) %W3m^(r> p H^Stt;6S p H 5 ~ 1 0 -C^:^-efe 5 : 

( a ) ifl^iJ#-i- 3 \Z.^m.(n> TX J iglH^iJ ; 

(b) sa^ij#-i-3 {ciB^oT ^ yil^s3?lJ^^:43v^-c i d^bic^(DT ^ /m<o;K^. 

(b) ia^J#-^ 1 lc:fSiJ(7)T 5 /^ia^J^^:*JV^r 1 :6*e>icj@<^T ^ ym(ox^. 
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wo 2004/018671 PCT/JP2003/0 10628 

-Kl-^DNA: 

( a ) mmm-^ s (cie«<dt ^ / mmm^ =1 - k-t s d n a •. x^, 

(b ) ga^j#-§- 3 {z.^m(OT ^ /m^m\z.i5\^^x 1 t^^^mor % /m<r>iK^, 

— K-fSDNA: 

$ h icgij (Dili® let ^^{^^ iJ*T<^^5rti/d*<oltSiB?iJ'lr^fS D NA;5S 

(a) iB?lJ##4™$feO^£ia?!l ; X\t. 
: 
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wo 2004/018671 PCT/JP2003/010628 

t:2.1^y=^ (Trachyphylliageoffroyi) i5l5©TIS 

^TJ«5 7 2nm (#) -Cfc "9 x ^tftm±^-S:i)^ 5 1 8 n m (m) :S:t>*5 8 1 nm 

(2) 5 0 8 nmtJljSJtS^/VM'^^ (i^) ;6S 9 8 8 0 OM- 1 c m- 1 -Cfc 
5 7 2 nrnfC^Stt-S^/WPi^^fe^^ic (#) 6 0 40 OM-1 cm-lX^h^ ; 

(3) *^JiK^;6So. 8 0 (i^) S.U'.O. 3 3 (0) ; RXJ^ 

( 4 ) iSi^:5lTJ«f5^feO p Hji5gttlCOV>-C© p K a f±*lJ: 5 . 7 "Tffc^ : 

( a ) mm-^5 KuWi<oT ^ /mmn ; xtt. 

$ b (cS'Jc^ti^fc itbtf. Tif ^ /^':^;^f ^5^^-:/=? (Scolymia 
Vitiensis) * JfeOTiacD^tt^r^i- S $ tL5 , 

J: i?^fe;5»f,#fet::|g{bb.M«i;'c^giftdS5 0 8 nm(^) 
St55 7 8nm (M) "Cfc t) . 5 1 8nm (i^) ZttJ^S 8 8 nm 

(2) 5 0 8 nmlC*5tt5^/l'M'^iC (^) ;65 1 0 2 2 5 OM- 1 c m- 1 
S5«9. 5 7 8 nin{c:*5ttS^>'^K)fe#iC (?^) 7 6 9 5 OM- 1 c m- 1 "Cfc 
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wo 2004/018671 PCT/JP2003/010628 

(3) mnm i^^) t^o. 4 3 m) ruo. si m) -vh^-.Rxf 

(4) (5 0 8nm) p H^S:'tt^CO^^■r p K a 5 . 81?$)!?. /^#. (5 
7 8 nm) ©pH^S:i4l:ioV^TpKa*S6, 5-Cfc5o 

y 

( a ) ia?fj## 9 l;i|Eic.OT ^ y mffi^iJ ; Xtt. , 

( a ) ia?lj#-^ 5 lCtB^<D7 ^V ^SS^IJ^ Kf a D N A ; Xfi. 

( b ) sa»-^ 5 t;:|B«(OT 5 y g&iB?iJlc*3VvT i tD^m<DT % J ^(dX^s 

■f-SDNA: 

(c) IBJ(J#-i-6fc:|E^Oig£ia^ij^W-r5DNA ; 

(d) aa^J#^6tC|E«Oit*Ba^J{C*5V>Tl:6»P>^i@<^M(^^^. fi^^TJ? 
/'X(i#*n?r^-rS:^Sia^J^*U ;5»o^3fe^e^<^=i-K-t-5DNA : 

( a ) ia^j#-^ 7 iciai?(DT ^ y ^la^y^ =1- Ff^ d n a ; 

( b ) Mam# 8 \z.uML(Dm.mm\\i^-r^ d n a, 

(a) ia?iJ##9lvfBm<^T5:y^ia?iJ=Sr=i~Ki-5DNA ; 3l«. 

(b) ia5?iJ##9{Cl|Bi4<DT?y^ia?iJtC*5VN-Cld*f>M<^T^y^O:J^^. 
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wo 2004/018671 PCT/JP2003/010628 

-f -SDNA : 

( d) ia2?lJ## 1 0 IdfBftcDlgSiB^IJICjSVNT 1 fi>h^m<Dm.^(D{K^s MMR 

(a) ifl^iJ#^l 1.13.1 5X(il 7{C|E%(^T$yMSBJlJ^ = - K^5D 
NA ; 

( b ) ia?(l#-§- 12. 14. 16X«18 fclB*feOilSga3?'J=Sr^1-SD N Ao 

•^^m(o^h\z.m(ommci:fi\t^ ^^^^o^^tMSS. dna. m.^^^-< 

Ellfi. slc^W^^^y/W y^Vf^-lr^ (Anthopleura inornata) S5fe<D^S 
(Be-G) (DPi^llJl;^-^^ h/U^SiJ^Ufc^iir^^l-o ^ttMJlX3t<^?S 

El2fi. ^Ic^^ego-^y /W y=^>'f"-lr:J^ (Anthopleura inornata) S5l5<^"fe^ 



7 



wo 2004/018671 PCT/JP2003/010628 

m&M (Be-G) (T^M^-i^ h/^OpH^Si45r:^i-, ##{ipH{it$r^L. 
m^M^^^^-fo 6 0 5 nm{i2^^P^<^^y/Wy=^*:/5^^i^A*Ofe*^ 
aff (Be-G) W^<D^yt^^7f^U 2 7 7 nm\t-^mz.m&WMMtVX 
^t>itl?>m%^ {^^mr^/mom^) ^^-To O*!?. 2 7 7 nin(Z)ffi-C-M 

6 0 5 nm(7?jit-C;2^^P^<D^y/W y^V-^^^^ 
S5feO&mMeK (Be-G) #^OP«^;aSpH.5~pHl 0iC:fcVNT{5iA/ 

msfix *^59<^^y/Wy^^5=-^^ (Anthopleura Inomata) ^5|5<^-fei^ 

(Be-R) (Dn:^^i^ h/i^^m&Ltz^^^^-To miimmytom 

El4fi. 2^^K©^!J;W y^>"^^^ (Anthopleura inornata) 

(Be-R) (D^%:^^^ h/^OpHm^i^^^-to ^WittpHfit^r^L. 
i^WftPi^^feS-^^-fo 5 5 3 nmit^^m'D^V y ^yi^'r ^ ^M<D'&^^ 
(Be-R) ^^OPj^^^-lr^bx 2 7 7 nmfi— WlC^SK^ii: UT 

^t>ti^WL%m (.^mmT^^m(ov^yt) ^^ito ot^.. 2 7 7 nm(Dm-^m 

a!R**5— 5£t'fe5♦$r^U^ 5 5 3 nmOffi-C2f:^§g<D^y /V'^ y^Vf^-^'ti^ 
(Be-R) #^(DK3fe^;65pH5~pHl 0^c:feV^■r^Si^ 

UlSfi. 2^|gPJ<^^^^e« (Kaede) <D^i\SL:^-<^ h /^^t:^ir, 
0 6«\ *^PJ(^m3fe§eiC (Kaede) om^^^-^^h/V^^i-o 
lgl7{i. 2|s:BP^(D^5fc^e® (Kaede) (Dit'Si^^lr^Abfc HeLa »^ 470nm 

■CSb® UX. SlOnm (O^^T'SlJ^ Ufc^m5r^1-o 
H 8 fi^ Kaede 4o<J;tJ«Kaede2 O 1 2 . 5 %T ^ U /^T 5 K-e©m^^»I/-«i5' — 

:/<Sr^1-o Kaede ^^:tt;-^^£v^:9•^l:^: LT Kaede2 C0/< V K^s^tu^o 
11 9 {i. HeLa «<7:)?^|g:^{C Kaede (±0) ^t;?Kaede2 (TUl) ^^-^T^ 

HI Ott, ^ (^) 3feRglt^^6*I Kaede :?y/-?^®0§]»f«r^i-^i^^m"t?fe 
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wo 2004/018671 PCT/JP2003/010628 

20 iZ.-^-yy y UT SDS/PAGE ^Srfro fco ^WtCDm}-^. 365 nm ^Rgl^M 

(0^) <DW^^^ h/V^^-fo T^<^EI«^ 365 nm MIt 140 5>^<D»:^^ 

El 1 2 fi. :*:^P>g<D^3tMeK(Momiji) © p HgiStt^^-To 

EI 1 3 {i> :$:^!g©^*geM(Momiji) ICU V 3 6 5 nm^fiP,lf Ufc^-a-c^^ 

m 1 4 fi. 2|s:BI^<^^^MS®(Momiji)lJ:UV 3 6 5 nm?^R?,*il;U:fc^'a'<^@^ 

HI 1 5 ti. UV HB,|^tfj^(DPM>!>-<i:^ h/V(D^{b (Momiji2) ^^-fo 
mi 6(4. UVfiiJWBS=^<OB^.llX^^:J^ ^/^<Dig^b aiomiji4) ^Tjki-^ 

-to EMM (508 nm) RP,#t^ (578 nm) . 

[gll 8 tt.m mMW^(O^U:^-<^ h;ut°— ^<^pHJc:a:SlS^b(Momiji2)^^ 
r, mitil(508 nm) mm (576 nm) 

01 9(4,UVfig|ttJf^©®iR>^'<:i' h/i'f'-iJ'c^pH{c:J:5^{k;(Momiji4)Sr^ 
-To R^I*M(508 nm) (583 nm) 

|g|2 0{4. 365 nm ^tM^Pa^l^l J; 5^3t1#tt^{b<^ti^(Momi ji) ^r^-fo 6m 
g/ml (Dme^^-ei|iJ^L;to (Dm^mmi^-t^tzmmm^m^^ 355 nm 

<D5fe'C3fe^^SrmM70 nmd»b 650 nm*W^^^^^ h/l^=Sr?B!i;tUfeo 

El 2 1 ft, 365 nm ^tP.lt^f^l- J: '5*^#14^fb<^m#(Momi ji2) Sr^-fo 6m 

©7fe^^^^tTV^470 nm;d»b 650 nm ^-CO^^:?^^:? h/V-^aO^L^o 
|gI2 2«. 365nm3tMlt«{J:J:5^3fe#tt^{k<^*i^(Momiji4)Sr^-ro 6m 
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wo 2004/018671 PCT/JP2003/010628 

g/mi (D^^mmx-m^i^fto ^mi^t <Dm.^mmKir.?>fM^i^m^m\f^ aes rm 

Exposure time 410 run 100ms 
Green 400ms , Red 50ms 
DM 42bDCLP 

Green Ex 475AF20, Em 530DF35 
Red Ex 550DF35, Em 575ALP 
Object lens X40 Uapo/340 

m2 4\t, 12. 5%T^ ]} /VT 5 K-i^/V (Pseudo -native SDS/PAGE) 

WT (Momiji) : ffllift: 

dl6: 

ml6 : 

112 5 (i. 365 rm%mm"^<0'^%:^^^ h/V(dl6) Sr^-fo 
(518 nm) 
(591 nm) ■ 

1112 6{i. 365 nm3tfigltM^©*^;^^:J' h;V(ml6)^^i-o 
m.1t%'^-i7 (518 nm) 
i^S^t^-iJ' (587 nm) 

(1) •^^^(D^mwun 

^^9^<D%—(0'^MW^%\-t. ^ y y '^^'^^ ^ (Anthopleuxa inornata) 
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wo 2004/018671 PCT/JP2003/010628 

( 1 ) 6 0 5 nmVh^ ; 

(2) 6 0 5 nmtC43(t5^/KS^^i::654 7 5 5 o-e&S ; 

( 3 ) p H^S W p H 5 ~ 1 0 "C^^-Cfc 5 : 
:*:^W(^^-06^gefff±^ ^y/W y^:/5^-ti^ (Anthopleura inornata) 

( 1 ) MM±f&^i!>^ 5 5 3 nm-CfeS ; 

(2) 5 5 3 nmlc:*3lt5^/V@^7t#ic;iS2 5 3 0 Q-Cfc^ ; 

( 3 ) 3fePi^»lx#tt<^ P nm^m^ p H 5 ~ 1 0 -c-^^-efe 5 : 

/W y=¥^^^i5' (Anthopleura inornata) {i, 9 6;2|s:Ojfe^^^b> M 

^btl/XV^<So ^y/Wy^V^-^rJ' (Anthopleura inornata) ft, 
7fc*3, ^^^ct^iJAT^IIiS^fiJ-Cri, ^ y ;W-r V^l^^^ ^ (Anthopleura inornata) 
(Anthopleura inornata) "^^(D^ V -^l^^^ t^h^^mO'^MW^^^ 

;2^^p^<^ii-(z?-fe^MS« (Be-G) uT(D-mmmx-7T^-tm^ . mm 

XWi^a^^ 0 5 ninT'fe«9. tfc, 6 0 5 n miC*5{t5^/l^M#i!:(i4 7 5 5 

2|s:|gPJ<D||-(Dfe^Me® (Be-R) IsiTOHife^rilT-^-r S 9 ^ fSM 
:km^t^^^ 3 nmT?fe<9, tfd, 5 5 3 n mldjSftS^/VM^iCft 2 5 3 0 
OT'fc'So 
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wo 2004/018671 PCT/JP2003/010628 

mm^mLx<Dmmiii:'p^i^\ 

( a ) ia?lj#-i- 1 Xf4 3 fCfa^cDT 5 / mS^IJ ; Xfi^ 

( b ) IB^J#-i- 1 Xfl 3 JC|B^(^T ^ / i?iB^Jlc*3V>T 1 d» 5 / 

mt.^. ^mum\z.7f^ x^t^^mw^^t mm^^Rm&^^^a^ e o 5 n mxfi 5 

5 3 nmT•^bo-C^><fcV^U h^^^^inM^WL-^O'g.ii^'yy h Ltih(OXho 
Xh^^\ ^i*5, *PM#ttOpH^^ttf4. pH5~l 0T-^^-cS5-5:ii:;&5 
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wo 2004/018671 PCT/JP2003/010628 

y ^iBMTJ^li:|B^iJ#-i- 2 Xf* 4 iclB^Ufc^SlHi^iJOlf ^>Sr^J^i-5 C (h i 
(Anthopleura inornata) c DNAy^ ::^y y — Sr^MJC UT P CRilrfT 

(2) :^^m<D^ytm&M 

:^m^<om-'(D^^m&W\t. l::n.i^y=f (Trachyphyllia geoffroyi) ft^fEcD 

STJ«5 7 2 nm (/^) T-fe U . 5 1 8 nm Cm) 8 1 nm 

(*) -C-feS ; 

(2) 5 0 8 nmlJ:*J»tS^/V®^^'^ic (ii) ^5 9 8 8 0 OM- 1 c m- 1 "Cfc 
•5^ 5 7 2ninJCj3Jt5^/1^9i3fe^i[ (#) /i^e 0 40 0M-1 cm-l-(?fc5 ; 

(3) ^^Wii^O. 8 0 (i^) ^t>'0. 3 3 im -efcS :RXI 

(4) i^fe&TJ^55^fe<OpH^^tti^:oV^TOpKa tt*tC5. 7Xh^: 
1 =f (Trachyphyllia geoffroyi) fi, MBWi^^ V^^y^\^ (O 1 
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wo 2004/018671 PCT/JP2003/010628 

Ikyt^^^-R^S 1 8 nm C^) RUS Slum m Xh^o l^fc, 
5 0 8 nnilC:fett5^/VPi^^^^ (i^) {i 9 8 8 0 OM- 1 c m- 1 X'h *) > 5 
7 2 nml:i:i3{t5^/VS^5fe'^^ (*) 6 0 4 0 OM- 1 c m- 1 T'feSo 
:^^mof^-<DW:yt^&W\t. m^^i^X^X-&7!)mt>^^t^!i^mtU % 

K^^Xm'^<Om^'^^t<D^-^y-^ (optical marking) fi^-^^Xh^o 

(a ) i52?iJ#-t5 JJliattOT 5 ; Xlis 

(b) mm-^5{z^m<^T^/mmMi^is\^xif)^^M(OT^ /mox^^ 

m : 

:$^^m(D$$~(Dm^m^W\t. 7^^y:^i-:ff^-^:^=^ (Scolymia Vitiensis) 

RXJ^5 7 8 nm (m Xh'O. I^^m:)^^-^!!}^ 5 1 8 nm (M) RXf5 8 8 nm 

(2) 5 0 8 nmi::*5tt5^/l/PJi3fe^it (^) i O 2 2 5 OM- 1 c m- 1 

«J . 5 7 8 nmtC*5Jt5^/UMi^^ (^) 7 6 9 5 OM- 1 c m- 1 Xh 
5 ; 

(3) l:^l|Ji^ (^^) dSO. 4 3 (ii^) S:t;0. 5 1 (5^) Xh^iRXJP 
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wo 2004/018671 PCT/JP2003/010628 

(4) iSi^ (5 0 8 nm) p H^^tt^^:oV^T p K a 5 . 8Vh^. (5 
7 8 nm) (Dp H^Stt};lOV^TpKa ;55 6. 5 -Cfe-So 
7iF5./^i-:ff^-^:^=r (Scolymia Vitiensis) fl@*ttO]^#:1^i^=^T^ AM 

iit^/&^?>5^feiC^{l^L. mWmX^Siis^^OSnm {W) S.U«5 7 8nm (3^) 
-Cfct). l 8nm (i^) 2StIJ^5 8 8nin (#) T*fc5o -^fc 

5 0 8 nml3:*5it5^/VPM^^fC (^) fi 1 0 2 2 5 OM- 1 c m- 1 T-fc !9 ^ 
5 7 8 nm(C43JtS^/VP«« (^5^) fi 7 6 9 5 OM- 1 c m- 1 X'foSo 

tCj;o-r#fe<D«s ^1lr:5?:JiSeKO-^-=¥:/^ (optical marking) d5BT|g-e 

( a ) iB?iJ#-^ 9 J^:|E©<DT ^ / mWM : X«> 
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^^tL. mm^. ^t/t^^. vii^^^^it'(Dm^m-Si. mm^ 
1 5 3?:«i TkzwMLfz.r^ymmnM.mciB^m^G. 8. i 1 2, 1 4\ 

^ia^m;iS^l- cfc I? ^!g-r 5 <b J; . FfS^^^^S SK^ - § D N 
(3) ;*:^PJ(DDNA 
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(a) @B2?'J#-^l{c:|BifecOT5ymWiJ^ = -K1--5DNA 
-K-rSDNA: 

mm : 

(a) iS^lJ##3{J:|S«(7)T5y^l3^JSr=i-K1-5DNA ; Xit. 

(b) i3?(J#-§■3^CfS*feOT^ y^iB?fJ}C*5V^-C l;0>bM©T5 y^<D^3)^, 

-K-f-SDNA: 

(^{5m;5^c^:^SSa^J^>fr-r5DNA;6SWbtlSo • 

m^i : 

d^ODNAdS#»f btLSo 

(a) i3^y#-^5{C|Em<^T$yi?iB?iJ^3- K1-5DNA ; 

( b ) iH»-§- 5 {ClBiiOT ^ y ^iBJiJ{Cj3VNT 1 t^h^mcOT ^ J m.<DiK^. 
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1-5DNA : 

(c) mmm^6\cmw.<D^mw.n^^t^DNA ; xn. 

( a ) saaRis-^ 7 {2iiEm<^T ^ V mmn^ = - k-t s d n a : x f±^ 

(b) iB»-^8(C|E*<DigSE^JSr^1-SDNAo 

;^^^(75^-<75^^geK^^3-K1-5DNAO:Sr#:f!li: UTfi, UiT<75jprtL 
D N A:6i'^tf ti 5 o 

( a ) ia»-i- 9 (J:|B«<DT 5 y mSB^J^ =« - V-t6 D N a ; 

(b) ia^J#^9 lC|S^<DT^ ymiBMtJl^SVNT l;5^bl^0©T^ .. 

rSDNA : 

.(c) iB^j#^ 1 d \z.fd.m(DmMmm^^'r^ t> na V xs. 

(d) m^m-^ 1 0 iciE«(Dig£iB^jij:jov^-c 1 i)^^mm(Dm.m<D^^, m^R 
xf/x}tmu ^tir:bmmnm^^ u ■^^-oMytm&n^ =■ ^ ki-5 d n a : 

cp-fiirtl^O^© D N A;6S^lf b tL5 o 

(a) iE^J#-^l 1> 13, 1 SXfil 7{C|E^OT^ymia^J^ = -K-rSD 
NA ; Xn. 

( b ) @E3?lJS-^ 12, 14, 16X(il8 {CfBS<^^SiBJlJ^^-r6 D N Ao . 
5U #M6^J7•7^■7->SrfflV^fc#y7«7— ^ii^^iS: (PGR) tioTSJit 
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Molecular Cloning: A laboratory Maimual, 2nd Ed., Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989, 3tfetJ^{iI Current Protocols in 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) [ClfEft 

(4) :^^m(Dm?^-^:^^^^— 

• -r/Uhi^a: — y:^' • T ^ 7 ^^^^^ (Bacillusstearothermophilus 
maltogenic amylase gene), • D ^=.:^/\^^ :^ a T ^ y—^Wi^^ 

(Bacillus licheniformis alpha-amylase gene), /^^/UX • T ^ n U ^^rf"^ 
'BAN T 5 7*— ^iS-G-T- (Bacillus amyloliquefaciens BAN amylase gene), 
• f-y-^y • T/V:* y T'nxT^-^ai^^ (Bacillus Subtilis 
alkaline protease gene) L < fi^"^^/^^ ' 7"^/^;^ • ^iy^i^-^—"^^^^ 
(Bacillus pumilus xylosldase gene)<D::/n^— ^, ^fcfi^r— v?- yJ=.^<D 
PR^U< ttPiyn^-iJ^, ;^J10O lac, trp^b< ft tac T'n^-^^feif^S 
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P ^ - ^ ^ * ^ fi/^ ^ a. ij7 o 1^7 ^ /VT. .3 . 9 K SMM^O^jHe^ T'P^-iJ'^^liiSfe 
5, SI#1ti«-Cf^i!i-5TlljSt7'p^-;5^(D^nji UTft. ^«iS|i»^jt^^*5fe 
07'n^-i5', T/V=i~/Vxfc Kp-J^^-- ^ate^T^P^-t?, TP I iVp^ 
ADH2-4C yp^-i57^^^;i5WbHSo 
^t^®lBJaT'f^RrBg^^:/P*-i?O^Jt UTft^ ADHST'P^-t^^fcft 
t p i A 7* P ^-tJ' 5 0 

*fc}iXffi^^{;iov>-c}±T P I 1 ^ — %^-—9^\.<. (iADH 3 ^—X^-—^ 

5 E 1 b«*5fe<^'b©).^^^3iy/NVf-iH^J(Mx.f4*S V 4 03iy/N:/i^y 
*5j;TJ^SlSRni>'/v^^f-ia^lJ(M^}5Tx7 VA RNA ^:3-K-f6'fc 

■BIlglCl-f-SDNAga^J^r^L-Cfe j;< .^(7)-^Jt L-C}iSV4 0^|^®^(^ 

*-i:UTttx i^^t KP^mUtTtJ'iJ'— ^ (DHFR) i^1tn.i/)/^y 

ite^> ■Sfc(if!l;tf^T:^t'i/y ;i7-:f-r^iX^, x h 7 y ^py 
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(5) «P^OJf^K^^ft: 

itai^JSBJiao^aii; UTfi. HEK2 9 3glliav H e L a *ffllla^ CO^W^. B 
^Mlc:WA$nfcDNAE^iJ^Bm$-ii:5:^jfe^<i^j^-efc!9. -e^ilx-tf. 

^)^Jia;65^tf ^JV^ ^rtJ;i^^^ f-y:^ o-^r^-fe;^ • W K^i/^t (Saccharomyces 
cerevislae)^:/S:{ii^y;i7P"r-Y "fe;^ • ^/W-^y ( S accharomyces kluyveri)^ 
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5 ('9'!lx.fi> Baculovirus Expression Vectors, A Laboratory Manual ; J^X^ 
:puyh'yx2h=^ -/UX • • ^ l^dfa. y - . /^^ i?-, Bio/Technology, 

6, 47(1988)^lCfE«c)o 

(Autographa californica nuclear polyhedrosis virus) ^^|@ V^;5 CI i d^T^ 
liilfflJI^i: bT{^^ Spo.doptera frugiperda (^IP:i:j^PJiST*fc^ S f 9. S f 2 

■^z^zu T/U. ^:/.y n.- • 3::^ ^ • 7 y — ^ -r^^ K • * (W. H. Freeman 

and Company) . B — (New York) ^ (1992)}!, Trichoplusia ni (0$^MM1^ 

±l5(DJi^Kfem^i^fi, ^A^tl.fcDNA«»(7?^^^^prBglC-r^^#T-Cji 

§j^<em«^i&i'-eit^i-5„ T^%^^w-<o^mm>^. ^^m(owu%-^mm 



22 



wo 2004/018671 PCT/JP2003/010628 

-y^m(Dl-i^y^m\'^fcm-< yi-y^^^ ^-^h^vy^-m. S-SepharoseFF(7 

(6) :iF^^m<D^mm&WRx^^fi^^t^m^m&n(Dmm 

:9-i^PBl(Dtii:M^:«-|ff-f5^feO-o,b LT. FRET 
-^^) :0S^btiTV^5o FRETTii. -^il^f^. m-(Dlkytm.&Wt\.X(Diy 
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n^mytm^n (yfp) x'm^Ltcm-(D^^t^^^^'^^^t\z.i:*). n 
fe^^neK (YFP) ^7^±^^-'i>^^tLxi'^^^'^, i^ry^^m&w 

(CFP) ^h^-r-^^tl.Xm^'^, i^#OKT*FRET (^^t^Hl^^vW 
:^^m(D^mm&mt, FRET (^3te*H&^^/>=¥-ife^) JC^oftS 

»i(^s4-a-<^ (m-<^a^#:) ^f^m-r^o 'A\^^x. ^w^i^wt^mm-r^ 
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^t^^ti)^£i^mvhZo^^B^(^w.n^mmm-^5. 7, 9. 11. 13. 
i5X}-ii 7\c%m\^ftT5.ymmmRrimmm-^6. 8\ 10. 12. 14. 

^^fhb. e«<^itfe^ ^^tf D N A»f>T-^#ll!l- LT P C R ^ 

5DNA»r>ltt>A¥t-'5o 

icit). Ffli<^ii!'a-|l^^eK^=-K1-5DNA^#Sii:;55T*t5o il<^D 
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X-r±> TpNEOj (P. Southern, and P. Berg (1982) J. MOl. Appl. Genet. 
1 : 327) > fpCAGGSJ (H. Niwa, K. Yamamura, and J. Miyazaki. Gene 108, 193-200 (1991) ) , 

rpRc/CMVj (-r >- f h n <f :/^h® . rpCpM8j (-r t> n Vl^^M) ift^. B 
e^^jjr^^-^f^^ fpRSSOSj , rpRS304j . rpRS305j , TpRSSOej , TpRSSlSj , 

rpRS314j , TpRSSlBj , [pRS316] (R. S. Sikorski and P. Hieter (1989) Genetics 
122:19-27), rpRS423j , rpRS424j . rpRS425j , rpRS426j (T. W. Chri stianson, 
R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) Gene 110: 119-122) 

Bi^. BalbC-3T3 lEBia, NIH3T3 CHO(Chinese hamster ovary) ^JJS, HeLa Iffl 

flS, NRK (normal rat kidney) IBSS, rSaccharomyces cerevisiaej ?fc ifCD^©^lS 

■^xmm (E. coll) mmt^t*^^^-t^:itp-(^^^^ ^^^-(Di^^mm^o 
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mm^'^miz.tj:^, 

-':/3 i^?:KJh-rsm^,z5^b. m^m.W'm.-hm-^x.w ^■tmm.^'^m^^ 

;55 5 1 SXh^m-^^^iHi-^m'^fi. m^%4 90~510nm, ^3fe510 
0}i^^5 6 0~5 7 5 nm, 7 5—5 9 0 nmg^0 7^';^^^?->l:^^i- 

;dS5 1 8-efc5^fe^^m-r^#-^ftx 90~510nm. ^^tSlO 

~5 3 0ningS(D7^/i'^~^^^^1-§::i;65iif^Lv\ mmUikt^^ 

i}^5 7 8 nmlffet), ^3fc^:^?^fi;6S 5 8 8 nmXhi^^t:^tii-tZm^\t. 
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B1&yt5 7 0~5 8 0 nm, f^^tS 8 0~5 9 5 nmnM(Dy ^ /l^^-^^m-t 

(8) :^^m(D^y h 

(1) total RNAOttta 

mi^(D^}) (Anthopleura inornata) ^^V^fc„ ^^Ufc'<y 

/W y^-y^^ ^ SrlL^-C5f!# , l i/y A{::»TRIzor (GIBCO BRL) ^7.5 
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m 1 JPx.T*^^>:^^ XL^ 1500xg f 10 ^m^'bl^tio ±^\^^ o n jJx/VA l. 5 

m 1 ^m^. 15 m^^wvti'^. 3 ^w^s ufco 75ooxg V 15 :$^rBi3t'L> uyto 

y7'o/^V-/^3.75m 1 ^;!)P;t. 15 #r^^# tfc^. lO^Ps^^ebifco 

ITOOOxg t? 10 :9-I^^'il^byto ±?t^i^T 70%3i:J? /-/Vtr 6ml M^X ITOOOxg 
'T-10 5>rB^ia'L^LfCo ±Yf^^tT«<^DEPC7K200;il T-^^LfCo DEPC tKT'^ 
m bfc total RNA ^ 100 UX 0. D. 260 t 0. D. 280 (^^tf^SiJ^ U T RNA 

gSr^ofe, 2. 2mg © total RNA %#fCo 

(2) First strand cDNA (D-g-^ 

total RNA4Mg tr^^Ux First strand cDNA (D^^^ y h "Ready To 
Go'CAmersham Pharmacia) J: t) cDNAOS/iD^Sr-p^t^o 

- ( 3 ) Degenerated PGR 

-g-^Ufc First strand cDNA(33m 1)<^ 5 3^ 1 ^0Mt LT PGR ^tf ofc, 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primer 1) (gBM#-^ 1 9 ) 
5'- ACVGGDCCATYDGVAAGAAARn -3'(primer2) (BB^J#-§-2 0) 
Itt'l'yi/>', Rf* AXttG. YttCXfiTvVfiA.C Xt±0. ^ttKOXit 7. S 
ttCXfiG. HfiA, TXn C ^^-fo . 



pcRSii&^«a^ 

■r^'T'W'— > (first strand cDNA) 3Atl 

XIO taq /<y77^ 5^1 

2.5iiiM dNTPs 4m 1 

100 jj. M primerl 1 M 1 
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100 fi M primer2 1^1 
^yQ 35 til 

taq polymerase (5U/ til) Iju 1 

30 s> mm 
72t: 15^ (:/7-r-^-#«) 



±IB3 7.x5/7'^Sr30 i^^^J-z^frVVT^-y :/^^g.^^S^l1^-r i{c 0. 3*C 

Ttffco 30 1^-r^/^^o?a^^^ 43*00 
4t:«^t 

-mn(D?cRRit^-x^'^htiftmiimmifii^y'>-^i^-hti.x^ho-^m 

Z^WX-TCR^n^itCo T:ffx2^p^^j\.%%^W}X\ 350bp^§]?3WU WSlU 

(4) lJ-7'i5^n-c:^ixi/Sr;5:^SE^JO^^ 

DNA^^T-ilr pT7-bluevector(Novagen)lC7'f y-e^3 V LfCo i^BM 
W (TGI) }C: h^:/;^^;^ — ^-i^-a >'U-C7'/V-/t:r7^ f-fel/i^^>3 :/^^TV^, 
^V^3p;^-(Z);^C^i0j;^? plasmid DNA^)^^LT^ WA^tltcWkWinomM 

B'i-(Dm.^mm t jtiss ur^o dna m.mmmi)^Witftm &^m<r>h(Dxh^ a^^n 
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(5) 5*-RACEi£ 

Degenerated PCR X-^hfhtc DNA Wx^iO 5'{i!l(^ig£lB^(J|r^^1-5 fci^tC 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2, 0 (GIBCO BRL) 
^£:ffiV^T. S'-RACElSfeSrfTofCo LT (1) T'W total RNA ^ 4m g 

dC-tailed cDNA (D— 0 g 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primerS) (iB^J#-^2 1) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (iB^J#-§-2 2) 

5'-ggccacgcgtcgactagtac-3' (primerS) 2 3) 

5'- AAAATATCGTACGCAAAGGG -3' (primers) (iB^J#-^2 4) 

T;«f n ^^um,%^W}X\m^'i $ ttfc 200bp (D^^l^ KSr^.t) tfcl LMM L^i, 
iltSli DNA pT7-blue vector (Novagen) {Cy-T ^-i^ 3 ^^Llto iz^MW 

(TGI) {cl h 7>';:^7;t — -^a ^^LT:7'>'V— J}^r7^ h± l^i^ 3 y^^7\^\ S 

VNanr:-©::;^:^®^:?) plasmid DNA$ri»MbT. }f A$ tb^c DNA ir>fT-<^)mSie 

(6) 3'-RACEi£ 

Degenerated PCR tbfc DNA ^f-H" O 3'{|!||a5^>tt. ( 4 ) <Dit^iE?lJg^^T?# 

e>:J^fc^t#$rS^^:f^i^ Ufc^^ -r •7- 1 y =? dT -fy^-^-d^ PCR -e#fc.^ 
i: LT ( 2 ) T-TO Ufc first strand cDNA ilr 3 At 1 ^ Ufc« 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer?) (iB2?U## 2 5 ) 
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y-y-f^—V (first strand cDNA) 

XIO taq /<yyr^ 

2. SniM dNTPs 

20 primer? 

10 M M ir^) ^ dTprimer 

5 y Q 

taq polymerase (511/ M 1) 



PCT/JP2003/010628 

3m1 
5m1 
4m1 

ljUl 

1m1 
35m1 
1m1 



94t l:$^(PAD) 
94*^ 30S>(«) 

52t: 30# {■f7^-^-<n>wm.^<n>T==--^)^y'!f) 

±|E 3 J^T" 5^ T'S: 30 f-'f ^ 7Wff o fCo 
72^: 7^ (S^(^#ft) 

T:ffx3-7.^/i-mn^W}X\ m^^fifcm looobp (Dy^i^ v^mvmv. 

fCo ffii^UfcDNA»f>^iSrpT7-bluevector(Novagen)lC7^'J^--->3 ^-Ufeo 
®;^(TGl)tJ: hy:/;^7;4- — ^— ->3 ^^LT^/W 7j^!7-(' h-fel^i>iX3 :/<^r^fv^, 
eVN=n=-<^;I^MJ:t) plasmid DNA^i»i!iUT> ^A^ix/c DNA 
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c*MH:e-y =fdT7°7^-7-^MffiUT. ^Mf!iA-icD (2) umu 

Lfc First strand cDM ^^Mt LT PCR ^ffofc„ 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primerS) (ia>?lj#-^ 2 6 ) 



xVl/V'— ^ (first strand cDNA) 3^1 

XIO pyrobest y<^yyr^ 5^1 

2.5niMdNTPs 4^1 

lOO/iM primers l^t 1 

lOO/iM ;^-y ^fdiry-f-r— lul 

35/il 

pyrobest polymerase (5U/ a 1) l/i l 



94*0 1:$^(PAD) 
941C 30#.(^ti) 

52*0 30 # (y^'f ^-<^#IM--<DT=^-i; V^) 
4t:T?<¥:i^ 

T;{f D-^y/K^l;^^g)-C\ ig*S$tLfc^ llOObp (D^O KM!9 WL. 
UT pRSET vector (Invitrogen) <D BamH I ^ EcoR I U^.i^-f'^^^—^^^ UT^ 
izmWW (JM109-DE3) -CaS3^$-^fCo Ig^SSfifi N^^^fC His-tag f)tH< Xoi^ 
zjLi^T^hy^ h \^tc<DX*^^m&it Ni-Agarose gel (QIAGEN) X*WU UfCo ^^<0 
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T(DmMm 3 Tit. mmhfcm&<DBn^imLfco 



(1) 3fe®iR#tt<o^*ff 

20n}A^mm& (Be-G). SOmMHEPESpH?. 9^?^^^ffiVNTm;^^i:7 h/U^ 
^M^mWB (B e-G)-CW:605nm(::Pi^JiXcOf-i5^;6S^i6b^Xfc (^l.HlDo 



«1 

















Be-G 


605nm 




47550(605nm) 






229a.a. 



(2) pH^Stt(Day^ 

50inMc^TfEOM«?S4'-eme®<OPiii|x;^-<i^ h/w^SySLfc (El 2), 
#pHOi^«?^W:^Sfe<Da>5. 
pH4. 5 : ^^^/^*y7 7- 
pH6 : y ^/^z^^'^r- 

pH?, 8 : HEPES/^y7 7- 

pH9, 10 : ^Viyy^<yy7— 

|gl2(D^:^d^e>^^d>5 pH5~10 T-f-ri'tT^^iitli^^bTV^fCo 

( 1 ) total RNA (Drnm 

(Anthopleura inornata) ^^MV^fCo 
;V^y^l^^^^ ^fL|!|£-C## . 1 ^7 i^JCTRIzol" (GIBCO BRL) 7. 5 
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m 1 in^X^^t^i-^:XU 1500xg -C 10^^^'L>tfc:„ ±m^^ o n;}N/UA 1. 5 
y y n/V -/V-S. 75m 1 ^M^. 15 #K» Ufc#. 10 :$^P^|^S L^t, 

i7oooxg -e 10 5>fSji'i>tfco ±tt**lT 70%3^^y-/\-^ 6mi ;bn;tT iroooxg 

-C 10 :5>rH^iS'L^ Lfco ^JlTttfSSr DEPC tK 200^ 1 L^o DEPC 7K"e^ 
)5?Ufc total RNA^ 100ii&»f^L-CO.D. 260 t 0. D. 280 LT RNA 

^^tlofCo 3mg © total RNA ^#fc:o 

(2) First strand cDNAO-^^ 

total RNA 4Mg ^^fflb^ First strand cDNA (D^Bt^^^y h "Ready To 
Go" (Amersham Pharmacia) [ZX^) cDNA (33 At 1) Sr#^ L fCo 

(3) Degenerated PGR 

Lfc First strand cDNA(33;i 1) (D 5 3^ 1 tr^Mi: LT PGR ^^frofco 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primerl) (@a»-^l 9) 
5'- ACVGGDCCATYDGVAAGAAARTT -3'(primer2) (Sa^J#-^2 0) 
H-i4/i^y. RftAXttG. YliCXIiT. V{iA.CX(4G, D{:iA.GX«:T, S 
(±GX(4G, H{±A, TXttCilr^i-o 



PCRS«M^ 

X>'7'U^h (first strand cDNA) S/zl 

XIO taq /-^y^T*- 5^1 

2. 5inM dNTPs 4yul 

100 /iM primerl 1m1 

IOOmM prinier2 Ijtil 
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^ y Q 

taq polymerase (5U/ ^ 1) 



35iul 



PCT/JP2003/010628 



94'C l^iFAD) 
94'C 30^ mm 

l.^ZT.y-y^f ^ 30 f--r ^/vfi^VN. U ^^a^^ 1 f-^ iJ' \Z. 0. 3t: 
TtffCo 30f--l':^7/VNF(DMtt43°Co 
72^ 7^ 

-m s (D PCR ^;^;:-c# btifciiMi^ 1 M 1 h LT. t> 5 -mi^ 

ffii^ bfc DMA »f>>t <Sr pT7-blue vector (Novagen) \Z.=7^ a bfCo 'K^'U 

W (TGI) by V;^^;^— v'a i^UriZ/WTj^y-f h-fel^^i^a VSr^TV\ 
ev^= n^-<D:/cJ»K<t 13 plasmid DNA ^f*Mb"C. #A$tlfc DNA if>H'0:^£ 
mm ^ DNA iX- J; 13 UfCo # b tbfci^SlB^J Sr^til^^^M fi it 

3'-RACE&tc:J:5it^K^±5:<^^i3-=^i^^^TofCo • 
(5) 5'-RACE8fe 
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Degenerated PCR X^^hflfz. DMA m)i<0 5'ffi!|<DitSIB^J^$^^^-5fcfeiC 
5'-RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBCO BRL) 
^Sr^V^X. 5'-RACE^^tTofoo mmtLX (1) T*^3^Lfc total RNA <lr 4jug 

^'&(Dmi^^^<^ DC-tailed cDNA HI g <Di^m^\'i 
5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primerS) (@3^J#-^2 1) 
5'- AAGAGACTCCTTGAAGTAATCGGGA -3' (primer4) (iB^J##2 2) 

5'-ggccacgcgtcgactagtac-3' (primerS) (iB?IJ#-§-2 3) 
5'- AAAATATCGTACGCAAAGGG -3' (primers) (iB^J##2 4) 

T:if ta-;=^^/V«^^ftX%±i«i$tbfc 200bp O/^y K^§) 19 ttlL.ftiSUfCo 
i|*|!iU;fe:DNA»f>H-^pT7-blue.vector(Novagen)(J:7>ry--i/3 y t:fe, :^M]i*Sfe 
(TGI) pJ-iygyu-cy/V'-TiN!?^ h^u^V3i^Srfi=v\ a 

VN3n::r-<D;^MJ;l9 plasmid DNA^M^UX, A$ ttfc DNA Sff>t-CO:^SiB 
^J^ DNA i^'f— (Ci D ^t^SLfc, 

(6) 3'-RACE^ 

Degenerated PCR "C^ ^ tbfc DNA m}^<D 3'il!|^^(i, ( 4 ) (Dmmm^i^:^^^ h 
ttfcif #<Sr£(cf^ii Lfc^y I' i y dT 7*7 PCR -e#fc,^M i: 

UT ( 2 ) T-Mili tfe first strand cDNA 3;t 1 LACo 

5'- AGGAGGTCCGCTACCCTTTG -3' (primer?) (iB?IJ#-^2 5) 

PCR^^ifa^ 



37 



wo 2004/018671 



"fy^f^—y (first strand cDNA) 

XIO taq /^yyr^ 

2. 5mM dNTPs 

20jLiM primer? 

10 /xM =?dTprimer 

^ y Q 

taq polymerase (5U/ \i 1) 



PCT/JP2003/010628 



3m1 
5m1 

l/i 1 

35^1 
1^1 



PGR 

94t: 1:9-(PAD) 
94t: 30fJ>(^t4) 

±fS 3;^X y 30 f--f ^ /Vff o fco 

4'CT?ii^i$ 

T;«/n-;;?.y/W«^^tilT% ilipg^tLfc:;^^ lOOObp (O^^^ Y^km •? WL, i^SlL 
fco JWM Lfc DNA ^>T- pT7-blue vector (Novagen) Viy^^—'y^^ bfc, 

ev^3P--(^:^^:MffiJ: "9 plasmld DNAlrMiiiUT^ A^tvfc DNAif^T-O:^^ 
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fc First strand cDNA Sr^M i: LT PGR ^ff^tZo 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primerS) (MM^^2 6) 

r-yfU^h (first strand cDNA) 3nl 

XIO pyrobest y<iy'7T^ 5/il 

2.5mM dNTPs 4/11 

100 juM primers lul 

lOOliU :tV =^ 6.7^^7 4-^— lul 

^])Q 35 A 1 
pyrobest polymerase (5U/ ju I) Ifil 

PCRH/i&M^# 
94t l^^-CPAD) 
94^ 30^ (^tt) 

52tJ 30# (^y-f^-^^ftSi^^^T::^-!; ^^J?') 

72*0 15> (y^^^H**) 

±|B 3 >^ 7" y 7" ^ 30 f-'f ^ /l^tf o I/to 

72V 7^ (*^<Z5#A) 

4'CT'iiit 

T;;5f p-:^^>'^<^l:^^^<!ej't?> ll00bp<D/^> K$:^5 tlib. *t®[ 

LTpRSET vector (Invitrogen)<^BamH I ^ EcoR I P— ^y^UTT. 

±lilt* (JM109-DE3) -e^m^^fco ^^Me{tN*iiSJ-His-tag;5%< X 0 iZ. 
=iy7.hy^ h Ltc(DX-m^S e (i Ni-Agarose gel (QIAGEN) Vi^mLtCo ^M<D 
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mmmB-3 ^mm^n (b e -r) (o^m 

20 fjL}&&mm&. 50mM HEPES pii7.9^m^^^^XPM^^^ h/V^SJ^febfc, r 
e (Be-R) Xit553mKm<D\i''-t^t^m^htltc m2. HIS), 



^2 

















1 Be-R 


553nm 




25300(553nm) 




>pH5-C>5:L 


229a.a. 



(2) pH«tt(^sys 

pH4. 5 : 1^^/^2x77- 

pH6 : y^-^/^^y^T — 

pH7, 8 : . HEPES/^^;'7 7^ 

pH9^ 10 : ^Vi^y^^yyj— 

lll4(D5g:i:d*?>^d>$ i pH5~10 "Cl^— ^ (^ffi{i^5£tXV>^, 

#.^^^l§^f^)fc<^^Sfeot:3Li^:/=rTrachyphylliag■eoffroyi ^5^:^631^ 

(1) total RNA<Dttttl 

Acid Guanidium-Phenol-Chroloform feT? total RNA ^ttfti Ufc, 
^^L;fcfc3.f-y=rSr Multi-Beads Shocker (^#:§§«) $rffiV^T^tt^^K 4" T' 
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7 nPTjK/VA^^jPx., ii'L^U-CiieK. DNA t RNA ^^Mi- 

-So RNA ^-^tfTKJi^ isopropanol \Z.M^^>bi-^ t ^ it^t LX total RNA i)^ 

(2) RNA<7)i»M 

01igotex-dT30 (Roche ^ffiV^T. total RNA mRNA ^^ilLfco 
total RNA \Z. 01igotex-dT30<super> ^M:^^ MI^LX RNA O 2 ^^cHit^SrlS U 
•C;&>^>^ 3 7t:r'RNA t Oligotex-dT^Sri^'^^-^S, ^5fc^^^. *Dl^^ 3i'L>f 

mRNA ^^^t±i $;}^fc±^t;5^t btl5o01igotex-dT 9 |^V^fc_h.ethanol NaCl 
T- mRNA etJt^ -&> tK iC^ U fCo 

(3) cDNA ©f^SSl 

TimeSaver k Directional Cloning Toolbox (^tc Amersham pharmacia t±M) 
^^^V^TcDNA if>T-^f^MUfCo 

mRNA ^M^LX 2WI-^^Mh1t^^ First-Strand Reaction Mix K DTT 
Notl-dT primer i^fc^jnx.^ first-strand Sr-^^l-^oHtC-^rtl^ Second-Strand 
Reaction Mix {ZLMpL-. second-strand ^^^\^^i^M<D:^y<l^:fyvJ^X'^Mir^o 
iWSiUfc double-stranded cDNA (^j^SSJi:: EcoRl adaptor ^Hifs NotI X* 3 '18110 

^^y h-r^^ h^-'^^^^y:^^j>^xmmvx. cdna m}f (ecori- Noti) ^ 

(4) Expression Cloning 

pRSETB (Invitrogen tfcM) EcoRI.NotI t'T h ^Wi.^MLtc cDNA -SrJf Av 
:*:»mtOJM109DE3*5ic{C^ALT. LA T'l^- :i(DWXnmm^^ 

^s^i 3:5m^^ib2m<D^^%w^=^^=^-^ntco mMs.^^ dna 

V— :^^alyi^>-^cJ: O^^U. ::©^n— y^rKaede t-^^LtCo Kaede 07 ^ 
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(5) ^'m'^(n>m 
(a) geo^m^risM 

#bttfc^* cDNA N BamHI if-f h Sr> C *siSi^ EcoRI ^^^^^^ 

pRSETBdnvitrogen&lSl) in frame n-^i^^ JM109 DE3 

t^T'^^$-^fCo^^^e«:N5^S«S(^His-tag ^flj^ UT.Ni-Agarose geKQIAGEN 

(^3)o 

^3fe;^^^ b/l^ftx UV.Sg|*ttf#=lr 480nm -ei&jgLTaiJ^U (0 6). fi^JR^ 
Fluorescein (Molecular Probes h itUS UT^tti Ufc (* 3 ) o 
Kaede (7>^3t#t^^ii>^T(^^ 3 t-^-To 



^3 
Kaede 



(nm) 


(nm) 


(r^ • cm-') 




(pKa) 




il: : SOSnni 
# : 572nm 


^ : 518nm 
: SS.lnm 


: 98,8p0(508nm) 
: 60.400(572nm) 


: 0. 80 
: 0. 33 


^: 5.7 
jlp : 5. 7 


225 



(c) pH 
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taUfcpKa ^±15(^*3 "titC^Ufco 



HeLa ^flSfC LIPOFECTIN Reagent (Gibco ^±) ^M^^X Kaede Oitfe^^^A U 
fCo HI?}*, 470nm -CMLT SlOnm (^^)t-CS!]^LfcfeOT% 9 NFra 

USSMC- 3 : Kaede 

^1tdSBe>tbS4l'a';65fe'5o ^r-C. Kaede 158 #S<DM^;r=y (T) $rT/V 
=¥=y (R) tc:. i6o#@(7)T7=v (A) ^jZ/ViS'^y^ (e) t;ie^L. 

m^i^^im Lfc„ r (^^^#:^ Kaede 2 LfCo Kaede 2 OT 5 7 ^Sa^O^IJ^:^ 

ssB^ij ^mmm<Dmmm-^ tblxiq ic^^x-eix^fo 12. 5%t ^ yyvr ^ k<//v 

Of-V7'/W^#^bJfeV>m^^S!l (Pseudonative SDS/PAGE) {C*5VnT> Kaede2 

Kaede i «9 tj^^i^^: UT^'^^' Kd^^lti^tLfc (HI S), ^fc. HeLa 
mBW.m^Y.aede^ Kaede2 ^^^$-&fci:#. Kaede ft b ;6>}CiE^f?fcV^^m 
/N'iJ'-^^^Uife., W^t. Kaede2lc:ii^VN-CftIE^K:«?^Kl^{Ci?-^*7"-f >- 
iJ^^ttfclSm^^'iJ'-^^^:^ Lft (EI 9 ), 

^ii^J C - 4 '.m m %W'M^^^ Kaede iJ? ^ K^^lff 

$r#5o 12.5%T^y/VT^ K>//K^m^*l!j©)gmf±. 365 nm ^tB^lttCil? 
27kDa (D Kaede 17kDa i: lOkDa ©^7*^ K^{C-gJif $ tU^S*^^ 1 0 

±^). 365 nmMMl-<J; !9 508 nm OKl|5lfii[«^> 572 nm cOPMitt;^^ 

mnr^ h^^omt^ b^^<o^%i^'^^^ t -Hc-rs c: i: ^S:^ uyt (0 1 O f 
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(1) total RNAOttta 

•^Vzi (Scolymia Vitiensis) ^ffiV^fc„ Tif 5: /^■^;^^5?1^>'3*^|r/^>'-7— 

#V^fc1^>'=^' 10 i/yi^tCTRIzol" (GIBCO BRL) ilr 15 ial*Px.T^^L. 
l500xg-t?lO^^(f^'5L;^o ±^tle:^nci:^/VA3 m l tr*n;i. 15M^#L 
tMZ9tm^m.\^1^. 7500 xg -CIS i5-|S3i'5LfCo ±?tJC^y7'P/V-/V7.5 
ml ^AP;t. IS^rBm^^tfcmiO^^^^eUfCo 17000xgT10^r^3S'L^UfCo 
±^^^T 70% j:.^ y -/V^Sr 6 ml ABxlX. 17000 x g 10 ^ffiigiOtfCo ±?t 
^rtlTifcii^lr DEPC tK 200 m 1 "C^iULfco DEPC TKt^^/HUyt total RNA ^ 100 
fgtcWLTO.D. 260 iO.D. 280 O^it^aH^LT RNA Jg^^^Mo^to 230 jixg 
O total RNA ^#fCo 

(2) First strand -cDNA©-g-fife 

total RNA 3 ix % ^-fefflU. First strand cDNA ©-^"^^ ^/ h "Ready To Go" 
(Amersham Pharmacia) J; <P cDNA(33 n 1) ^-g-J^ b^to 

(3) Degenerated PGR 

■^J^fe Lfe First strand cDNA (33 mD^^P'^S m 1 tr^Mi: UT PGR ^Sr^Tofco 
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5'- ATCAAGNTNWRYATGGAAGG -3' (primerl) (@BJlJ#-^2 7) 

5'- acVggDccatYDgVaagaaaRtt-3' (primer2) (ia^J#-i- 2 8 ) 

RfiAXft G^lr^L. YftCXttTtr^U V ft A, C Xf* G ^S:* J)\t^,GX\t 

T ^Sr^-To 

h (first strand cDNA) • 3 /tl 



X 10 taq 5 ju 1 

2. 5m M dNTPs 4^1 

100 iiU primerl 1 u.1 

100 fiM. primer2 1^1: 

^ y Q 35 Ml 

taq polymerase (5 U/m 1) 1 m1 



94 V 15^(PAD) 

94 x: 30 fp (^m 

o.3\:Ttf^Co 30f--ri^;v^(^?a^tt43 °Co 

72 7 5^ (*^CO#ft) 
4t:t?i^j^ 
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(4) i-^^ X2-^l^:!fRX^m.&mm(DW:^ 

f^M Ltc DNA P|f>T" ^ pT7-blue vector (Novagen) {C 7 a LfCo i^Sk 

(TGI) {c: h 7 -5^ 3 Ur X-gal #^TT'7'/V-* !7-f h-fe 

U-^S/a ^^^tTV\ SV^=ioc=^ — (D:;'^)3MJ: D plasmid DNA ^ffiMLT^ JfA$ 
ixfc DNA ifJtOi^SSa^iJ-lr DNA i^-^ ^i^l^'^'-iz. j; D^^^ UfCo #e>ttfc:^ia 
g e Jtii^Oi^Sia^J t Itlfe I- "C ^ DNA i^SK^^ 

-C. 5'-RACEfe*3j:U?3'-RACE&{Cj:^^^i^^:RO^ P-:=^^^fTofCo 

(5) 5'-RACE?fe 

Degenerated PGR T^^fetlfc: DNA m^O B'tJOi^^gB^^Otr^^i-Sfcftl;:: 5'-RACE 
System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL)^ffiV^ 

5'-RACE ife^tf o fco ^ LT 1 ) T'^S Ufc total. RNA ^3 m g b^c„ 
DC-tailed cDNA (Z)— E g <Z)li<ii.tcrt 

5'-ggccacgcgtcgactagtacgggiigggiigggiig-3' (primer3) (gB^(|#-^2 9) 
5'- AGTTCACACCATGATAnCAATATCATA -3' (primer4) (ia^lJ#-^3 0) 

5'-ggccacgcgtcgactagtac-3' (primerS) (E^'J#-^ 3 1) 
5'-TCTTCGTAAGTCATGCTTCGTTC-3' (primer6) (iB?IJ## 3 2 ) 

fSiliLfc DNA if^T"^ pT7-blue vector (Novagen) iC^-l' -J;^— i^a ^LtCo 'XBM 
mCTGl) IdhyVx^^;*— P«—i/3^U-C X-gal #^ETW>—7j>!7^ h-fel^:^ 
y^^\f^^ ev^=in=— (D^MSJ: •? plasmid DNA iSr^lSLTx if A$ixfc 
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DNA m)i<Dmmmn^ dna z^- ^ ^ ^-f— iw i ?9 ufco 



(6) 3'-RACEfe . 

Degenerated PCR-e#fetl.fc: DNA »fJt<^3'{iagP5)-fi, (4) (OmMmn^MX'^h 
tbfcif ^^SiClf^^ Lfcyy^ '^-t:^]} =f dT 7°.y -^-O PGR T'#fCo^Mi 
UT ( 2 ) -CPS tfc first strand cDNA ^ 3 /z 1 ^ffi Ufco 

5'-GGTATTCGCCAAATACCCAAA-3'(primer7) (iB3?!l#-^ 3 3 ) 

PGR 

h (first strand cDNA) 3 fil 



X 10 taq /^y7T— 5 jul 

2. 5 mM dNTPs 4 a 1 

20 m M primerS 1 m1 

10 ;iM oligo dT primer 1 jul 

^ y Q . 35 lil 

taq polymerase (5 U/jtil) 1. fil 



PGRSJ5&^# 

94 1 5^(PAD) 

94 "c 30 fpimm 

72 1: 1 ^ (y^-f-^-M) 

±|B 3 y 30 ^ /l^^To yto 
4 °CT-^^J^ 

T;«fn-y^^/Uti^^ij-t?,iii|i$tlfc:500bp<D/^^ K«:§]*) tHb.ltSSUfe 
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UMLfc DNA pT7-blue vector (Novagen) 7 ^ -i^— 3 V LfCo :kBW 

W (TGI) Jtzhvi^^y^—^^-'ys yLxx-gai #^T'e7'/v-j)^r7^ h-^u-^ 

i^3y|rfTV^, ev^=iP=-(Z):^Mit) plasmid DNA^rflS^LT, ^A$i^fc 

dMm}i<o^^Mn^ DNA e^-^^yf— {ciJ; D^^b;^, 

(7) ^:gcDNA<DSl# 

T'M tfc First strand cDNA ^mW. tLX?CR ^=ff o T^^ft <^ cDNA ^#fCo - 
(^^ P-^^^ Momiji tfCo Momiji <7)T $ y ^@B^iJI:ia^iJ*<7)Saa?iJ#-i- 9 

5'- CCCGGATCCGACCATGGTGAGTGTGATTAAGGACGAAATG -3'(primer8) (E^lJ#-§-3 4) 
5'- CCGCTCGAGTTGTTGTTGTTTCTCTTTGTCCTG -3' (primerQ) (@a?!j#-^ 3 5) 



b (first strand cDNA) 3 nl. 

X 10 pyrobest /^vyr— Z ii\ 

2. 5 mM dNTPs 4 ai 1 

20 A M primer4 1 M 1 

20 AzM primerS 1^1 

^ y Q 35 1 

pyrobest polymerase (5 U/ |i 1) 1 1 



94 X, 1 5)- (PAD) 
94 "C 30 # (^t4) 
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52 "C 30 # {:fy^-^—(r>m^^(OT::=-— 

±E 3 T 30 f-'f iJ' /V'fro fco 
72 1: T^(^^o#ft) 



PCT/JP2003/010628 



Hii^JD-i (7) -ciiiti$tvfe700bp(D/-^vK^^T;<fo-;^'J^/V'<^ii^^St) 

-C, D ttl LX pET28 vector (Novagen) (D.Nco I ^ Xho I LT. 

(JM109-DE3) -c^m^-frfco c*$S(cHis-tag ;5M^-< J:5{c:=ii/^ by 
hU. m^^tlt^&n Ni-Agarose gel (QIAGEN) "O^SIiUfc, 
#M07'o bawWd^pCfCo OTx ;^»jD-3t?. ^Mbfcge (Momiji) 

(1) ^^i^^mm 

M^fi (Momiji) 20 mM. 50 mM HEPES pH 7. 4. 150 mM KCI^^^^^VnT. 

X^m^^.^^ h/^^m^Vitom^ Bradfordife-C^fefcMeir«lli:!RJlX;^-^^ 
h/VO t*— iJ' (D^X y) , 508 ran t 578 ran m*5lt 5-=e;VK^#it<^H-3f UfCo 450 
nmOM^^ 0.002 tfJ:^X^I,^1k%m&^W\M.W^X'^^V. 450nin-CMUfc 
^co^^x?.'^:}^ h/V^aO^UfCo EGFP (CLONTECH) ilrl^^lC 450 ran (D^W 0. 002 

-=:yi/$^x^m^®e<Dm3fe©«:^ilx¥^**feo EGFP (om^(0&^U^^ 
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«4 





Momiji 


EGFP 




508nm. 578nni 


490nm 




518nm. 588nm 


509nm 




102250 (508nm). 76950 (578nm) 


48850(490nm) 




0.43 (518nmX 0.51 {588nin) 


0.600 




pKa=5.8 (508nm). pKa=6.5 {578nin) 


pKa=6.0 




229a.a. 


238a.a. 



(2) \N\z.i:^:^^^ V/i'm^<^MM 

:^m^(Dn^m^ (Momiji) r±UV(365nm^^5a)(DfilJ|tic:J;i9. S.t>\ 

h/U:as^^t:-r-5fcto. ^(Omt^m^VtCo ^^^Me^SOmMHEPES pH 
7.4, 150 inM KCl ^^^T'^^f^ UT ^ 365 nm (D^fe^MI* 365 nm -eisll^Lfc^<D 
h/VSrS!l^LfCo t.ft^%m& 20 juM. 50 mM HEPES pH 7.4. 150 mM 
KCl^?^^fflV^-C. 365 Tm<D^^mMLfcm<Dm:^^i^ h/V^SiJ^UfCo ^10^ 

S^SrtTofctt<D365nm(D)tl[#S5fcft, Mtft:^^^ h/l^tWL^:^^^ 

(3) pH^Sttc^Sfl^ 

pH 4;{)^fe 1 1 (^i^«?gT-!SliJl^'<t^ h/V^i 0 pH^Stt (pKa) traH^Ufcio 

#pH(^^«?K(42fc<Z)ii!9. 

pH 4. 5 : mW^^y^T — 

pH 6. 11 : y :/m/^y77- 

pH 7s 8 : HEPES /^y 7 • 

pH 9. 10 : S/yz-^^'^T- 

Sfl^^^^f*^ 4 s.u^ia 1 2 {c^-r, 

IIWJD-4 : Momiji 
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Uomiji<D8e^n<Oi!f/i^^^ym (E) ^Vi^y (K) \cni mn(0T:^y<=7^ 
(D) ^^/i^-$^^ym (E) {d. 142 y (Q) ^7°nyy (p) 

in, 203 #g<7>T/w^=^ (R) ;Srt;^^v?y (H) \z.T 5. ymwi^t^V-KX*) 

^Jl'^^^WOW.aP 102250 (508nin)}5*b 127200 (505nm) fc±#L^i^:6^fe3^^0^ 

/jiofc (*5. 01 5^152 1), ^fc. ^ (^) ^m^^m\^^%^mmt> 

<>fcm^1k^t:Wi-^^^\t, (Momiji) (D^tL{C< ^-<-CteV^pH JC®^ 

tt<^feofc(El 1 7S.tJ«l 8), :i<D^^i^^ Momiji2 2: Lfco Momiji2 ©T^ y 



^5 

















Momiji 


508 nm 


518 nm 


578 nm 


588 nm 


102250 (508 nm) 


76950 (578 nm) 


Momyi2 


505 nm 


518 nm 


576 nm 


587 nm 


127200 (505 nm) 


51450 (576 nm) 


Momiji4 


507 nm 


518 nm 


583 nm 


596 nm 


27200 (507 nm) 


32050 (583 nm) 



m^mD- 5 : Momiji (D3femi*^#6^^j:^3t#'l4(^?fc^ 

Moniijic0 197#a«^-T yo^i/:/ (I) (M) \ZT ^ / ^Ml^Vito 

r 0^^#:|r Momiji 4 t L fCo Momiji4 <DT ^ J ^iB^iJJtTJ^ilSiB^iJ =5:133?']* <^ 

^tl^'fWSSeS nm)feR§lt^l:»-;J*^Moniiji4-eftliiO$tbfc:5^ if^M (Momiji) 
(C^^V^-Cfi 365 nm Momiji4 1 :9-^1^.lt}C|8S 

Momiji 4 (Momiji) ^ !5 ^RP,ltfe#6^m^#«m^^/55itJV^:: 
bfc (lai 6. 2 0:S.t>*2 2)o HeLa Momiji. Momiji4 igr^Sm^-^T. U 

iai^X*O410 nmMlttCj;5iib;5»fef5^^(Dm^«l#tt<7?^{b (Red/Green) iSrM^ 
UfeM^-b. %Wm^1k%m'&mm'^ Momiji 4 5 ^5^V^:: i:^^ b 

(Momiji) (D^;h.tc:< b'^TfSVNpH Kle^tt<l:Jt*>^ #14^ife5tRSItHir<Oi^<^ 
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mMmD-6 :Uomiji(D-mi^(O^M 

12.5%T ^ V /^T ^ K^;vSr^VNT Momiji ^M^'^ltKM^^Wl 

(Pseudonative SDS/PAGE) trn^h Momi ji ^mM^^M^ LTVnS :i Sr:^ b 
fCo Moraiji0 11#a(7)T;^/-?7=¥v (N) ^T/Vdf^n^ (R) 29S@On^ 
(L) ^M^:^=:/ (T) 122 #S(D5^PiX>^ (Y) ^^/V-t^^V^ (E) 
ic, 136#B(^y i^.:/ (K) <S:r;^/^'7=¥y (N) ic, 138#SOi5^/Vi5^$:/ (Q) 
^u^i^y (L) (C. 142#S(D://V^5y (Q) ^:7'nyy (?) IC. 159#g<ZP 
T;^/^7=¥>' (N) ^T:^/^°y^vm (D) ic, i6i#gc75T^^^ (A) 

(S) tc, 190#S<D5^t3iXV (Y) §rhl/:t=^V (T) IC, 192#@07:n:^/VT 
7=-y (F) Sr^nvy (Y) (c, 196 # @<7)i^:^x^ (0 ^Sr-feU:/ (S) icT 
5 / 224 # S b 229 # @ *-C<D 6 T ^ Z ®^i'J^-tS*tCl i 13 Zl* 

#:i:/j:ofe(ig2 4), Momiji i: IHIifJ: W 
#tt^5^:b5ttSil^W^-•CV^fc(il2 5), ::<D^m^^dl6 i:LfCo die (^T 

HJi^^ilD- 7 : Momiji <^^*|*:(7)f^Sl 

Momiji<Dll#g<OT;^/-«7=afy (N) ^T/^^^=^y (R) 29#@<Dn-r>> 
y (L) >SrM^:^=^>' (T) {c, 95#g<D^yn-1'V>' (I) t:hi-:^^y (T) 1:1. 

ioi#p<D-r yt3-f (I) ^^^^yv (v) i-. lossiro^yct^re^^ (i) ^ 

(T) 122 #SOf^n>>:/ (Y) ^SriJ'Vv^ 5 (E) IC, 124 #S 
(D/<]}y (V) :|rhl^:^-=i^ (T) fc, 138#S(^^/V^ ^ >' (Q) ^SfC^i/^^ (L) 
142#S(??^Vv^5y (Q) SrT'ny^' (?) IC. 159#S©T;^/n'7'¥V (N) 

^t;^/-?^^^^ (D) mmn(DTy~y (a) ^-tyy (s) ic, i74#g 

(D7aL^/VT7=^^y (F) (M) fc. 190#gO^cr^X>' (Y) ^ 

(T) I92#i©73i=i/VT7=^>' (F) ^^oi^y (Y) IC, 196 #i 
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(O'-yT.'r^^y (C) (S) iC, 212#@(^73:r:/VT7-i^ (F) Srf^dS^ 

ici t)¥ft#:i:^j:ofc(^2 4)„ Momiji W ^feP^lt^ . 

-t- 

"9 > y (Anthopleura inomata) S5fe<D^^^C 

*^ci2|5:?S|^(;iJ; «?s t3.f-^^=r (Trachyphylliageoffroyi) (;nft5fei-5Sf^>fe 

^_>V^ (optical marking) -f^ *S pTtgTffe^, $ !9 , T 

f-*^/N*^:>{/^f->'=f (Scolymia Vitiensis) lC*5i5l-Sff^l^«i:— l^C^jt^^'f ^ 

^^^eK^4i#t^n5o *^e^(^^?tMeKf*, ^^5fet-J;o-cfed5^fe;6^b 

^Vi?' (optical marking) -tS d t PTtlg-CfeSo ^f^^ im^^'mtW^^^ 
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1. ^y/Wy^>'f--t^ (Anthopleura inornata) ^^(DTU<DS^B.^^ 

(1) ®M:^Cl^«r/656 0 5nmT?fc5 ; 

(2) 6 0 5nm{Lioit^^7VV^^^m^4: 7 5 5 Q-Cfc^S ; 

( 3 ) 5tM#» p H^SttdS p H 5 ~ 1 0 -eg^X'fc 5 : 

( a ) mmm^- 1 (c?b«(dt $ y mmm : 

3 . ^ y /V-f V^V^^^ (Anthopleura inornata) S5l5a?TBB<D#tt^'ir 

(1) ®^J|X^:^c:?S;fed^ 5 5 3 n.mX*feS ; 

(2) 5 5 3 nmtJ:*5(t5*/V0i3fc^l^;65 2 5 3 0 0^^^ 

( 3 ) Mi|Xil#tt<^ P H^Stt;65 p H 5 ~ 1 0 -C^^-Cfc 

( a ) gB^ij## 3 Kiia^oT ^ V msa^j ; XH> 

( b ) iB^J#-^ 3 KlIBlfei^T 5: / miB>?IJlC*3V>-C 1 t^hWi^<JyT ^ / ^(DX^, 

5 . it^« 1 b 4 ©{RTtLd^icialfecoil aiC^S: = - Ki-^ D N A, 

( a ) WMm% 1 tClSSOT ^ y M^iJ^ =1 - K-r 6 D N A ; Xlt^ 

( b ) ia?ij## 1 (ClE^OT 5 J ^la^iJlC joVN-C 1 36^ ^i[{®<^T ^ J ^(DX^. 
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- K-fSDNA : 

7. &.T<Di^tl^^(^'D'NAo 

(a) iB3?iJ##3(C|5ifeOT^/^Sfi^iJSr = '-K-r^DNA ; Xfi> 

( b ) mmm-w 3 KUMcDT 5 y ^sb^j(c:*5vn-c i ;6»^mot ^ / mo^^. 

-Kl-^DNA: 

8 . uT<oisstii!)^(Dm.mmm^^'r^ d na„ 
( a ) mnm-w 2 tciB^oi^Sia^ii ; xf* ^ 

9. £iTOfRrtbd=»<7):SSia^J^*1"5DNAo 

( a ) iB^J## 4 (cE«4f^^Sia^J ; 
14. lf*]Sl/5='^4c^{pItb;64c:|Bic«^#,^MeKv tS^^lS /i^b 9 (^{"ftb 
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15. trLf-y=f (Trachyphylliageoffroyi) *5fe(DTIB<D #14^^5^1-5^ 

S.t;?5 7 2nm (*) T'fe !? x ^5fe^:k:iS:S;d5 5 i 8 nm (^) :R0?5 8 1 nm 

(2) 5 0 8 nm(::fcMt^^/V®^« (i^) 9 8 8 0 OM- 1 c m- 1 T3d 
t) , 5 7 2 nmtdfcMt^^/VSi^^^ (#) 6 0 4 0 OM- 1 c m- 1 "CfeS ; 

(3) »^i|x^;5so. 80 (ifi) 5.t;«o. 33 m) -efe5;32LUf 

18. T1f ^/^■:^:^/^f->'=f (Scolymia Vitiensis) SjfeOTfBP^ttSr^ 

(1) ^^^oRilt(cii9i^#.;5^b5!Ffe{j:'^{bb^l5b^®;^IS*d5 5 0 8 nm(^) 

■S.t;?5 7 8 nm ^3^^;^^^* /6S 5 1 8 n m (^) ^tJ^SSSnm 

(2) 5 0 8 nm(C*3tt^^/l<P^3t'^^ (i^) ;ii5l 0 22 5 0M-lcm-lT* 
fct). 5 7 8 nm|J:*3Jt5^/^M#^ (a^) 7 6 9 5 0 M- 1 c m- 1 "efc 
5 ; 

(3) i^ilZ^ (^3t) :i50. 4 3 (^) S.tJ^O. 5 1 -^h^-.lkXf- 

(4) ^fe (5 0 8 nm) p H^^ttlCoV>T p K a ;5S 5 . 8-Cfe•9^ (5 
7 8 nm) (DpH^^ffic:oV^•rpKa^S6. 5-efc5, 
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m : 

2 1. £;T<^fiirtT/*^'^DNAo 

( a ) iB^J## 5 },z.fSm(Or 5 / ^I3?IJ = - K-fS D N A ; x 

( b ) sBjim-i- 5 jcis^roT ^ y wtmmKis\^^x 1 ?>^^®<oT ^ y ^o^^, 

f ;5DNA : . 

( c ) iB^J#-^ 6 iCfB^i^^Sia JIJ ilr^i" 5 D N A ; Xrix 

2 2 . £;^T<^<5iIti;i^<^DNAo 

(a) iB^J##7lcfB^(7)T^/^ia^J«r = ^Kl-5DNA ; 

(b) iajiJ#-^8(::|Bm<^li*iB^j^^W-r?>DNAo 
2 3. eiT<^'i«rtl^^<^DNA, 

( a ) Sa?lJ#-i- 9 l-IBiiOT 5 / ^IB^J ^ 3 Ki" 5 D N A ; X(i> 

( b ) mm-^ 9 fc|B«©T 5 / msa^JtJ:*5V NT l ^i^^ot 5 / 

' i-5DNA : 

(c) ia^J#-i"l 0 tc|B^omSE?iJ«r^r1-5DNA ; X«x 

( d) ia^J## 1 0 lc§a«(Dit»IB?iJJC*5VvT 1 d»5>M<DM<^^^x etfeS: 

2 4. UTCOi^tli^^^'DNAo 
(a) iB3?IJ#-i-l Ix 13. 1.5XH1 7lC|B^(DT^y^iB^J^ = -Ki-5D 
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NA ; 

(b) lam-^l 2. 14. 1 eXfil 8{C|B*fecDMiB^J^^i-5DNAo 

2 7. It^«l 5;6='b2 0©^Rrti.;6>(c|a«<D^^geKi:^<^MfiK^Ji^b 

3 0 . 2 7 2 9 (D'fRTtlJ&^i-iatet^Si'g'^^t^eKSrmi^-Clgm 
3 1 . ft 1 ^ ^ 2 0 <D{prtld='l-IB^<^^5tS SKx tt*« 2 1 2 
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SEQUENCE LISTING 
<110> RIKEN et al 

<120> Chromo protein and fluorescent protein 
<130> 35 
<160> A31519A 

<210> 1 
<211> 229 
<212> PRT 

<213> Anthopleura inomata 
<400> 1 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 . 45 

Gly Pro Leu Pro Phe Ala Tyr Asp Thr Leu Thr Pro Cys Trp Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly 

100 105 110 

Asp Cys Phe He Phe Lys He Lys Val He Gly Thr Asn Phe Pro Ala 
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115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

lie Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 . 

Arg Leu Gly His His 
225 ...... 

<210> 2 
<211> 690 

<212> DM 

<213> Anthopleura inornata 
<400> 2 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 
Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

1 5 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 
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20 25 30 

aag cct ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 . 40 45 

ggt ccg eta ccc ttt gcg tac gat act ttg aca cct tgc tgg atg tat 192 
Gly Pro Leu Pro Phe Ala Tyr Asp. Thr Leu Thr Pro Cys Trp Met Tyr. 

50 • 55 60 

gga agt aaa acc ttc ate aag cat aca tea gga att cce gat tac ttc 240 
Gly Ser Lys Thr Phe He Lys His Thr Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

aag gag tct ctt cct gaa ggc ttt act tgg gaa aga acg caa ate tac 288 
Lys Glu Ser Leu Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tgt ctt act att cac . cag gac. aca age atg cag gga 336. 
Glu Asp Gly Gly Cys Leu Thr He His Gin Asp Thr Ser Met Gin Gly . 

100 105. 110 

gat tgt ttt att ttc aag ata aaa gtc att ggt acc aac ttt cct gee 384 . 
Asp Cys Phe He Phe Lys- lie Lys Val .He Gly Thr Ash Phe Pro Ala . 

115 120 125 

aat. ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cea tge gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gee ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gee ctg aaa. tge aag gat ggc aac cac ctg acg tgc cat ctg ega act 528 
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Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

ggg gat cat cgt. att gag ate ctg aag gaa gaa. gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 
Arg Leu . Gly His His 
225 

<210> 3 
<211> 229 
<212> PRT 

<213> Anthopleura inornata 
<400> 3 

Met Ala Thr Leu Val Lys Glu Thr Met Arg He Lys Met Ser Met Glu 

15 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 
35 . 40 45 
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Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70- 75 80 

Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 .120 125 

Ash Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Lys Asp Gly Asn His Leu Thr Cys His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro Glu Phe His Phe 

180 185 190 

Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

Arg Leu Gly His His 
225 

<210> 4 

5/36 



wo 2004/018671 



PCT/JP2003/010628 



<211> 690 
<212> DM 

<213> Anthopleura inornata 

<400> 4 . 

atg get acc ttg gtt aaa gaa act atg cgc ate aag atg agt atg gaa 48 
Met Ala Thr Leu Vai Lys Glu . thr Met Arg He Lys Met Ser. Met Glu 

1 5 10 15 

ggg acg gtt aat gga cac cac ttc aag tgt gaa gga caa gga gag ggc 96 
Gly Thr Val Asn Gly His His Phe Lys Cys Glu Gly Gin Gly Glu Gly 

20 25 30 

aag cot ttt gaa ggt tac cag gtc gaa aag att aga gtt act gaa gga 144 
Lys Pro Phe Glu Gly Tyr Gin Val Glu Lys He Arg Val Thr Glu Gly 

35 40 45 

ggt ccg eta ecc ttt gcg tac gat att ttg gca cct tge tgc teg tat 192 
Gly Pr6 Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Ser Tyr 

50 55 60 

gga agt aaa acc ttc ate aag cat gtc teg gga ate ccc gat tac ttc 240, 
Gly Ser Lys Thr Phe lie Lys His Val Ser Gly lie Pro Asp Tyr Phe ' 
65 70 75 80 

aag gag tec ttc cct gaa ggc ttt act tgg gaa aga acg caa ate tac ; 288 
Lys Glu Ser Phe Pro Glu Gly Phe Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tet ett tct att cac cag gac aca age etg cag gga 336 
Glu Asp Gly Gly Ser Leu Ser He His Gin Asp Thr Ser Leu Gin Gly 

100 105 110 

gat tgt ttt att. tac aag ate aaa gtc att ggc acc aac ttt cet gee 384 
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Asp Cys Phe He Tyr Lys He Lys Val He Gly Thr Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gca gga tgg gag cca tgc gtt 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cct cgt gcc ggt gtc ttg tgt gga cag teg ttg atg 480 
Glu Met Leu Tyr Pro Arg Ala Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gcc ctg aaa tgc aag gat ggc aac cac ctg acg tgc cat ctg cga act 528 
Ala Leu Lys Cys Lys Asp Gly Ash His Leu Thr Cys His Leu Arg Thr 

165 170 175 

acc tac agg tec aga aag gca gga caa aaa atg cca gag ttc cat ttc 576 
Thr Tyr Arg Ser Arg Lys Ala Gly Gin Lys Met Pro -Glu Phe His Phe 

180 185 190 

ggg gat cat cgt att gag ate ctg aag gaa gaa gaa caa ggc atg cgt 624 
Gly Asp His Arg He Glu He Leu Lys Glu Glu Glu Gin Gly Met Arg 

195 200 205 

att gaa caa tac gag gca gcg gtg gcg agg tac tgc gaa get cca tec 672 
He Glu Gin Tyr Glu Ala Ala Val Ala Arg Tyr Cys Glu Ala Pro Ser 

210 215 220 

agg ctt gga cat cac taa 690 
Arg Leu Gly His His 
225 

<210> 5 
<211> 225 
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<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 5 

Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 
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180 185 190 

Asp His Cys He Ser lie Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 

225 

<210> 6 
<211> 678 

<212> DNA 

<213> Trachyphyllia geoffroyi 
.<400>'6 

atg agt ctg att aasi cca gaa atg aag ate aag ctg ctt atg gaa ggcv 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu : Leu Met Glu Gly 

1 5 10 15 

aat gta aac ggg cao cag ttt gtt att gag gga gat gga aaa ggc cat 96 
Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct . ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gcc tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cea gac eat ata cca gac tac ttc aag 240 
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Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tot tgg gag cga age etg atg tte gag 288 
Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

gae ggg ggc gtt tgc atc get aca aat gac ata aba etg aaa gga gae 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

aet ttt ttt aac aaa gtt ega ttt gat ggc gta aae ttt cce eea aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt ect gtt atg cag aag aag act etg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys. Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att ace atg get 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Thr Met Ala 
145 150 155 160. 

etg etg ctt aaa gga gat gtc cat tae cga tgt gac tte aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

ISO 185 190 

gat cac tgc ate age ata ttg agg cat gae aaa gac tac aae gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 
195 200 205 
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aag ctg tat' gag cat get gtt gcc cat tct gga ttg ccg gac aac gtc 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 ; 

aag taa 
Lys 
225 

<210> 7 
<211> 225 
<212> PRT 

<213> Trachyphyllia geoffroyi 
<400> 7 

Met Ser Leu He Lys Pro Glu Met Lys lie Lys Leu Leu Met Glu Gly 

. i-. ; 5 ^, ■ ; i6 ; '.-15 

Asn Val. Asn Gly His Gin Phe Val lie Glu Gly Asp Gly Lys Gly His 

20 ; 25 30 

Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

Pro Uu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 . 

Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Ser Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 95 

Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 
100 105 110 
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Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 . 135 140 

Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp lie Arg Met Glu 
145 150 , 155 160 

Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

Tyr Lys Ser Arg . Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 • 190 

Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

Lys Leu Tyr Glu His Ala Val Ala His Ser. Gly Leu Pro Asp Asn Val 
210 215 220 

Lys 
225 

<210> 8 
<211> 678 
<212> DNA 

<213> Trachyphyllia geoffroyi 
<400> 8 

atg agt ctg att aaa cca gaa atg aag ate aag ctg ctt atg gaa ggc 48 
Met Ser Leu He Lys Pro Glu Met Lys He Lys Leu Leu Met Glu Gly 

1 5 10 15 

aat gta aac' ggg cac cag ttt gtt att gag gga gat gga aaa ggc cat 96 

12/36 



wo 2004/018671 



PCT/JP2003/010628 



Asn Val Asn Gly His Gin Phe Val He Glu Gly Asp Gly Lys Gly His 

20 25 30 

cct ttt gag gga aaa cag agt atg gac ctt gta gtc aaa gaa ggc gca 144 
Pro Phe Glu Gly Lys Gin Ser Met Asp Leu Val Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt gcc tac gat ate ttg aca aca gca ttc cat tat ggt 192 
Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr Gly 

50 55 60 

aac agg gtt ttt get aaa tac cca gac cat ata cca gac tac ttc aag 240 
Asn Arg Val Phe Ala Lys Tyr Pro Asp His He Pro Asp Tyr Phe Lys 
65 70 75 80 

cag teg ttt ccc aaa ggg ttt tot tgg gag oga age ctg atg ttc gag 288 
Gin Ser. Phe Pro Lys Gly Phe Ser Trp Glu Arg Ser Leu Met Phe Glu 

85 90 .95 

gac ggg ggc gtt tgc ate get aca aat gac ata aca ctg aaa gga gac 336 
Asp Gly Gly Val Cys He Ala Thr Asn Asp He Thr Leu Lys Gly Asp 

100 105 110 

act ttt ttt aac aaa gtt ega ttt gat ggc gta aac ttt ccc cca aat 384 
Thr Phe Phe Asn Lys Val Arg Phe Asp Gly Val Asn Phe Pro Pro Asn 

115 120 125 

ggt cct gtt atg cag aag aag act ctg aaa tgg gag gca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Ala Ser Thr Glu 

130 135 140 

aaa atg tat ttg cgt gat gga gtg ttg acg ggc gat att agg atg gag 480 
Lys Met Tyr Leu Arg Asp Gly Val Leu Thr Gly Asp He Arg Met Glu 
145 150. 155 160 
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ctg ctg ctt aaa gga gat gtc cat tac cga tgt gac ttc aga act act 528 
Leu Leu Leu Lys Gly Asp Val His Tyr Arg Cys Asp Phe Arg Thr Thr 

165 170 175 

tac aaa tct agg cag gag ggt gtc aag ttg cca gga tat cac ttt gtc 576 
Tyr Lys Ser Arg Gin Glu Gly Val Lys Leu Pro Gly Tyr His Phe Val 

180 185 190 

gat cac tgc ate age ata ttg agg cat gac aaa gac tac aac gag gtt 624 
Asp His Cys He Ser He Leu Arg His Asp Lys Asp Tyr Asn Glu Val 

195 200 205 

aag ctg tat gag cat get gtt gcc cat tct gga ttg ccg gac aac gtc 672 
Lys Leu Tyr Glu His Ala Val Ala His Ser Gly Leu Pro Asp Asn Val 

210 215 220 

aag taa 678 
Lys 
225 

<210> 9 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 9 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 
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35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 "90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 . 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 
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<210> 10 

<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 10 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu . 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly,Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gcc aaa tac cca aag gat ata cca aac tat. ttc 240 
Gly Asn Arg Val Phe Ala Lya Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met lie Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga' tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly oly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gte aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc ata gag att tta age cat cgc aac gat tac aac aac 624 
He Asp His Cys He. Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 
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<210> 11 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 11 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Glu Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 
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165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

He Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

Glu Lys Gin Gin Gin 
225 

<210> 12 

<211> 690 
<212.>.DNA 

<213> Scoiymia Vitiensis 
<400>.12 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 . 30 • 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp. He Leu Thr Thr Ala Phe His Tyr 
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50 55 60 

ggc aac egg gta ttc gcc aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Yal Phe Ala Lys Tyr Pro Lys Asp lie Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct aag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Lys Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate gcc aga aac gac ata aca atg gaa ggt 336 
Glu Asp Gly Gly He Cys lie Ala Arg Asn Asp Ile Thr Met Glu Gly 

100 105 110 

ggc act ttc tat aat aaa gtt c'ga ttt tat ggt gta aac ttc cec ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg cag aag tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att aac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ett aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cae ttt 576 
Thr Phe. Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

ISO 185 190 

ata gat cac tgc ata gag att tta age eat cac aae gat tac aac aac 624 
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He Asp His Cys He Glu He Leu Ser His His Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg eag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 



<210> 13 
<211> 229 
<212> PRT 

<213> Scolymia Vitiensis 
<400> 13 

Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Leu Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr . He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 
85 90 95 
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Glu Asp Gly Gly He Cys He Ala 
100 

Gly Thr Phe Tyr Asn Lys Val Arg 
115 120 
Asn Gly Pro Val Met Gin Lys Lys 

130 135 
Glu Lys Met Tyr Ala Arg Asp Gly 
145 150 
Ala Leu Leu Leu Lys Gly Gly Gly 
165 

Thr Phe Lys Ala Lys Glu Lys Gly 
180 

He Asp His Cys Met Glu lie Leu 
195 200 
Val Thr Leu Phe Glu His Ala Val 

210 215 
Glu Lys Gin Gin Gin 
225 



Arg Asn Asp He Thr Met Asp Gly 
105 110 
Phe Tyr Gly Val Asn Phe Pro Pro 
125 

Thr Gin Lys Trp Glu Gin Ser Thr 
140 

Val Leu Thr Gly Asp He Asn Met 
155 160 
His. Tyr Arg Cys Asp Phe Arg Thr 

170 175 
Val Lys. Leu Pro Gly Tyr His Phe 
185 ' 190 

Ser His Arg Asn Asp Tyr Asn Asn 
205 

Ala Arg Ser Gly Leu Gin Asp Lys 
220 



<210> 14 
<211> 690 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 14 

atg gtg agt gtg att aag gac gaa atg aaa gtc aac ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Asn Leu Arg Met Glu 
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15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga ctt ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Yal He Asp Gly Leu Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gee aaa tac cca aag gat ata eca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 -75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gae ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt tat ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Tyr Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag aeg cag aaa tgg gag caa tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Lys Trp Glu Gin Ser Thr 

130 135 140 

gag aaa atg tat geg cgt gat gga gtg ttg aeg ggt gat att aac atg 480 
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Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asn Met 
145 150 155 160 

get ctg ttg ctt aaa ggg ggt ggc cat tac cga tgt gac ttc aga act 528 
Ala Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc tac cac ttt 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Tyr His Phe 

180 185 190 

ata gat cac tgc atg gag att tta age cat egc aac gat tac aac aac 624 
He Asp His Cys Met Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac aaa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp Lys . 

210 215 220 

gag aaa caa caa caa tga 690 
Glu Lys Gin Gin Gin 
225 

<210> 15 
<211> 223 
<212> PRT 

<213> Seolymia Vitiensis 
<400> 15 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 
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20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 . 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met He Phe 

85 90 95 

Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 
195 200 205 

• Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 16 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 16 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 ' 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

aag act aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gcc aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg att ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser trp Glu Arg Ser Met He Phe 

85 90 95 

gaa gac ggg ggc att tgc ate get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly He Cys He Ala Arg Asn Asp He Thr Met Asp Gly 
100 105 110 
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ggc act ttc tat aat aaa gtt cga ttt gaa ggt gta aat ttc ccc ccc 384 
Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Val Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aat acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Asn Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 150 155 160 

tec ctg ttg Gtt aaa ggg ggt ggc cat tac cga .tgt gac ttc aga act 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Phe Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc acc cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age cat ege aae gat tac aae aac 624 
He Asp His Ser lie Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt ttt gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Phe Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 

210 215 220 

<210> 17 

<211> 223 
<212> PRT 

<213> Scolymia Vitiensis 
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<400> 17 

Met Val Ser Val He Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

1 5 10 15 

Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly Thr Gly Ser Gly 

20 25 30 

Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp lie Leu Thr Thr Ala Phe His Tyr 

50 55 60 

Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 . 70 75 .80 

Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 

85 90 95 

Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

Gly Thr Phe Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp He Asp Met 
145 150 155 160 

Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 
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195 200 205 

Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 . 215 220 

<210> 18 
<211> 672 
<212> DNA 

<213> Scolymia Vitiensis 
<400> 18 

atg gtg agt gtg att aag gac gaa atg aaa gtc cgc ctg cgt atg gaa 48 
Met Val Ser Val lie Lys Asp Glu Met Lys Val Arg Leu Arg Met Glu 

15 10 15 

ggc agt gta aac gga cac gac ttc gtg att gac gga act ggt tea ggc 96 
Gly Ser Val Asn Gly His Asp Phe Val He Asp Gly thr Gly Ser Gly 

20 25 30 

aag cct aaa gag gga aca cag act att gag ctt aaa gtc gta aag ggt 144 
Lys Pro Lys Glu Gly Thr Gin Thr He Glu Leu Lys Val Val Lys Gly 

35 40 45 

gga cct tta cct ttc gcc tac gat ate ctg aca aca gca ttc cat tac 192 
Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Thr Thr Ala Phe His Tyr 

50 55 60 

ggc aac egg gta ttc gcc aaa tac cca aag gat ata cca aac tat ttc 240 
Gly Asn Arg Val Phe Ala Lys Tyr Pro Lys Asp He Pro Asn Tyr Phe 
65 70 75 80 

gag cag teg ttt cct gag ggg tat teg tgg gaa egg age atg act ttc 288 
Glu Gin Ser Phe Pro Glu Gly Tyr Ser Trp Glu Arg Ser Met Thr Phe 
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85 90 95 

gaa gac ggg ggc gtt tgc acc get aga aac gac ata aca atg gat ggt 336 
Glu Asp Gly Gly Val Cys Thr Ala Arg Asn Asp He Thr Met Asp Gly 

100 105 110 

ggc act ttc tat aat aaa gtt cga ttt gaa ggt aca aat ttc ccc ccc 384 
Gly Thr Phe .Tyr Asn Lys Val Arg Phe Glu Gly Thr Asn Phe Pro Pro 

115 120 125 

aat ggt cca gtt atg cag aag aag acg ctg aaa tgg gag cca tec act 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr 

130 135 140 

gag aaa atg tat gcg cgt gat gga gtg ttg acg ggt gat att gac atg 480 
Glu Lys Met Tyr Ala Arg Asp Gly Val Leu Thr Gly Asp lie Asp Met 
145 150 155 160 

tec ctg ttg ctt aaa ggg ggt gge cat tac cga tgt gac atg aga aict 528 
Ser Leu Leu Leu Lys Gly Gly Gly His Tyr Arg Cys Asp Met Arg Thr 

165 170 175 

act ttc aaa get aag gag aag ggt gtc aag ttg cca ggc ace cac tac 576 
Thr Phe Lys Ala Lys Glu Lys Gly Val Lys Leu Pro Gly Thr His Tyr 

180 185 190 

ata gat cac age ata gag att tta age eat cge aac gat tac aac aac 624 
He Asp His Ser He Glu He Leu Ser His Arg Asn Asp Tyr Asn Asn 

195 200 205 

gtt acg ctt tat gag cat get gtt get cgt tct gga ttg cag gac taa 672 
Val Thr Leu Tyr Glu His Ala Val Ala Arg Ser Gly Leu Gin Asp 
210 215 220 
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<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

gaaggrtgyg tcaayggrca y 21 

<210> 20 
<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

acvggdccat ydgvaagaaa rtt 23 

<210> 21 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

ggccacgcgt cgactagtac gggiigggii gggiig . 36 
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<210> 22 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

aagagactcc ttgaagtaat cggga 25 

<210> 23 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

ggccacgcgt cgactagtac 20 

<210> 24 ■ 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 • 

32/36 



wo 2004/018671 PCT/JP2003/010628 

aaaatatcgt acgcaaaggg .20 

<210> 25 
<211> 20 
<212> DM 

<213> Artificial Sequence 
<220> 

<223> Desci-iption of Artificial Sequence: Synthetic DNA 
<400> 25 

aggaggtccg ctaccctttg 20 

<210> 26 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 ' 

cccggatccg accatggcta ccttggttaa aga 33 

<210> 27 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

atcaagntnv ryatggaagg 20 

<210> 28 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

acvggdccat ydgvaagaaa rtt 23 

<210> 29 
<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

ggccacgcgt cgactagtac gggiigggii gggiig 36 

<210> 30 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

agttcacacc atgatattca atatcata 28 

<210> 31 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

ggccacgcgt cgactagtac 20 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

tcttcgtaag tcatgcttcg ttc 23 

<210> 33 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223>. Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggtattcgcc aaatacccaa a . 21 

<210> 34 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

cccggatccg accatggtga gtgtgattaa ggacgaaatg 40 

<210> 35 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccgctcgagt tgttgttgtt tctctttgtc ctg 33 
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